Repression of glucocorticoid receptor-mediated transcriptional activation by unliganded thyroid hormone receptor (TR) is TR isoform-specific.
Two genes, c-ErbA alpha and c-ErbA beta, generate at least three functional T3 receptor (TR) isoforms in the rat: TR alpha-1, TR beta-1, and TR beta-2. The latter is an N-terminal splice variant of TR beta-1 whose expression is high in the pituitary gland, whereas the other isoforms are more widely expressed. It is believed that TR beta-2 might play an important role in the pituitary, but no specific biological activities have been defined. Using in vitro translated receptors, we were unable to detect striking isoform-specific differences in T3 binding, DNA binding, homodimerization and heterodimerization activities with retinoid X receptor in the electrophoretic mobility assay, or T3-dependent repression and activation of basal transcription in transfection assays. The N-terminus of TR beta is completely dispensible for these activities. However, we found that unliganded TR alpha-1 and TR beta-1, but not TR beta-2, can repress glucocorticoid receptor-mediated transcriptional activation if the reporter gene promoter contains binding sites for both receptor species. TR beta-2 also synergizes most efficiently with the glucocorticoid receptor in the presence for the of T3. The TR beta-2-specific N-terminus is required for these effects. This result indicates that the relative abundance of specific TR isoforms may determine the with the glucocorticoid receptor in the presence of T3. The TR beta-2 specific N-terminus is required for these effects. This result indicates that the relative abundance of specific TR isoforms may determine the quantitative response of a gene that is regulated by T3 and glucocorticoids. In particular, pituitary TR beta-2 may be an important mediator of GH gene expression, which is regulated by both of these hormones.